Rare disease Background:
Background
Fibroepithelial polyps are benign lesions of mesodermal origin, which have been reported in the head and neck area [1] . Usually, the polyp is an incidental finding on the skin of the neck, trunk, or face. This benign and nonspecific growth pattern is also known as a fibroma or acrochordon.1 Infrequently, it is found within the genitourinary system or bronchus [2] [3] [4] . Clinical presentation is usually indolent; a patient with a pharyngeal fibroepithelial polyp usually presents with dyspnoea, choking, snoring, and sleep-disordered breathing. However, if they present in the airway, they can cause obstruction and subsequent respiratory distress.
At present and to the best of our knowledge, there are no published reports of fibroepithelial polyps in the pharynx presenting with ball-valving within the glottis. However, there are 2 case reports of fibroepithelial polyps on the epiglottis and in the piriform fossa [5, 6] . Therefore, we present this rare case and present an updated review of the literature of fibroepithelial polyps occurring within the head and neck area. A discussion of our approach to airway management in this case is also included.
Case Report
A 39-year-old man presented to the emergency department with stridor. Clinical history revealed coughing, choking, and spluttering out of food over the last 48 hours. There were no coryzal symptoms or fevers noted. Of note, the patient had trisomy 21. He was also obese and had hypothyroidism. Family history was unremarkable.
Physical examination revealed increased work of breathing, stridor, and tachypnoea. The otologic and nasal exams were normal. On flexible laryngoscopy there was a pedunculated lesion attached to the right posterior pharyngeal wall causing ballvalving into the glottis on inspiration and expiration ( Figure 1 ).
Anaesthetic management
Positive pressure ventilation via a face mask was relatively contraindicated as it may have resulted in complete airway obstruction via forcing the lesion irreversibly into the glottis via a positive pressure gradient [7] . A spontaneously breathing induction technique was used, thereby maintaining positive intrathoracic pressure during expiration, which favors relief of the obstruction. A decision was made to proceed with endotracheal intubation via a spontaneously breathing propofol TIVA (total intravenous anaesthesia) technique with HFNP, based on the STRIVE Hi method described by Booth et al. [8] .
With the patient in a reverse Trendelenburg position and HFNP in situ, propofol TIVA was commenced via an infusion pump using the Marsh Model. The glottis was then sprayed with 2 aliquots of 3 mL of 1% lignocaine before the laryngoscope was withdrawn and propofol up-titration was continued. At an effect site of 3.5 mcg/mL, laryngoscopy was successfully performed with the C-mac 4 blade. The intermittently obstructing lesion was again noted and the trachea was intubated at the appropriate phase of the respiratory cycle (when the glottis was unobstructed) with a size 6.0 microlaryngoscopy endotracheal tube. Intubation was performed 20-25 minutes after the propofol titration was commenced.
Surgical management
The lesion was causing intermittent obstruction of the upper airway and progression to further airway compromise was likely. Therefore, we proceeded to immediate surgical resection.
A B Emergency examination under general anaesthesia, as described above, was performed. Prior to endotracheal intubation and paralysis, a 3-cm pedunculated lesion arising from the right posterior pharyngeal wall was moving into the glottis on inspiration and moving outwards on expiration ( Figure 1 ). The lesion was cauterized at its base using bipolar diathermy and sent for histopathological analysis. Postoperatively, the patient was monitored with 2 L/min supplemental oxygen via nasal prongs. This small overnight oxygen requirement was presumed due to atelectasis. He was discharged uneventfully the following day.
Pathology
Macroscopic examination revealed a papillomatous nodule that was 30×22×18 mm with a base 14×7 mm (Figure 2A) . Microscopic examination revealed a polyploid piece of lesional tissue composed of surface non-keratinised squamous epithelium over fibrovascular stroma. There was parakeratosis of surface squamous epithelium, but no definitive dysplasia.
The underlying fibrovascular stroma was collagenous and relatively cellular, with short spindle cells with minimal atypia in among the collagen bundles ( Figure 2B ). The immunohistochemistry was positive for CD34 and desmin. Immunohistochemistry was negative for beta-catenin, SMA, and STAT6. There was no evidence of malignancy.
Discussion
Fibroepithelial polyps are benign and indolent tumors of the head and neck region. One study reported the estimated prevalence of 12 per 1000 population, with an increased male predilection [9] . A literature review using Medline revealed 7 other reported cases in the literature ( Table 1 ). The sites of occurrence are variable (e.g., ear, nasal cavity, oral cavity, oropharynx, and hypopharynx) and the majority were excised, with 1 case being resected with the tonsil. Similar to previous studies, there was no biopsy taken due to the imminent risk of airway compromise [5, 6] . Histologically, fibroepithelial polyps are lined by squamous epithelium with the following 3 features: dyskeratosis, epithelial hyperplasia, and lymphocytic epitheliotropism. The stromal pattern consists of collagen, smooth muscle, and adipocytes [6] . The differential diagnoses for fibroepithelial polyps include angiofibroma and solitary fibrous tumor. Lack of nuclear positivity for beta-catenin and STAT6 immunohistochemistry rules out angiofibroma and solitary fibrous tumor, respectively.
Airway management of intermittent ball valve lesions causing airway occlusion and stridor requires a specialized management plan [10] . Differential diagnoses for stridor can be classified into 3 main categories: 1) anatomic (complete tracheal ring, laryngeal cyst/web, laryngeal cancer, subglottic hemangioma, subglottic stenosis, vascular rings, and vocal cord/s paralysis; 2) infective (epiglottitis, infective mononucleosis, papillomatosis, peritonsillar abscess, retropharyngeal abscess, and tracheitis; and 3) other (anaphylaxis, angioedema, and foreign body). Factors contributing to total airway obstruction on induction of general anaesthesia include loss of spontaneous ventilation, flaccid hypopharyngeal tone, initiation of positive pressure ventilation, and trisomy 21 facies. Complex airway management can be aided with videolaryngoscopy (VL) [11, 12] . The presence of both a surgeon and an anaesthetist during endotracheal intubation allows for immediate surgical input if intubation fails, particularly with respect to front of neck airway rescue techniques such as tracheostomy. A rescue laryngeal mask airway in this scenario was unlikely to have been successful, as intermittent obstruction was occurring due to a supraglottic lesion.
A novel technique has recently been described: 'SponTaneous Respiration using IntraVEnous anaesthesia and High-flow nasal oxygen' (STRIVE Hi) [8] . In a retrospective observational study of 30 cases (including 2 ball valve-obstructing lesions), STRIVE Hi was reported to preserve adequate oxygen saturation, end-tidal carbon dioxide, and airway patency, with the margin of safety being increased by high-flow nasal oxygen (HFNO) [8] .
The benefits of HFNO include: increased FiO2, generation of positive airway pressure, improved respiratory mechanics, and reduced upper airway resistance [13, 14] . STRIVE Hi was used in our case as an alternative to an inhalational induction, to maintain spontaneous respiration and therefore maintain upper airway patency to facilitate endotracheal intubation and allow excision of the polyp [8] . One particular advantage of the STRIVE Hi method in this case of an uncooperative intellectually impaired man, compared with other spontaneous breathing techniques, is that it minimizes patient contact during the induction phase. Nevertheless, we deviated from the STRIVE Hi technique by administering midazolam and fentanyl immediately prior to induction to improve compliance. To compensate for the effects of these agents and because the patient had trisomy 21, we set our initial propofol target concentration at 1.0 mcg/mL. This is significantly lower than that described in the STRIVE Hi technique, in which starting concentration targets are set at 2-3 mcg/mL [11] . Subsequently, in our case, no apnoea was observed and spontaneous ventilation was maintained throughout induction and laryngoscopy. The induction duration of 20-25 minutes was similar to the median induction time reported for STRIVE Hi (20 minutes).
Conclusions
We present a rare case of a fibroepithelial polyp causing stridor and imminent airway obstruction. We recommend the use of STRIVE Hi for general anaesthesia and surgical resection of pharyngeal polyps.
